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LIVERPOOL ENGINEERING SOCIETY. 



TWENTY-SECOND SESSION. 



EIGHTH MEETING— 19th February, 1896. 
ARTHUR J. MAGINNIS, M.Inst.N.A., M. Inst. Mar. E., Prksidkkt, 

IN THE Chair, 



The following gentlemen were duly elected to the Society, viz. : — 
Messrs. Cecil A. Allen, Edward Allen, Matthew Clover and 
Jas. C. Turpin, as Members ; and Mr. Walter J. Smith as an 
Associate, 



LIGHT RAILWAYS: 
CONDITIONS AFFECTING THEIR CONSTRUCTION 

AND WORKING. 



By ALEXANDER ROSS, M. Inst. C.E. (PaM President,) 

In selecting the subject known as " Light Railways " for consideration, 
the title has been retained which has been accepted by common 
consent for so long. 

At first sight it might appear that this had reference to narrow 
gauge railways only, but those who have given attention to the 
addresses that have been given throughout the country and the 
animated discussions that have taken place, will not fail to have 
recognised that what is really aimed at is inexpensive railways, as 
compared with those constructed in this country in the past, and we 
cannot help thinking that the desire would have been better expressed 
by such words as auxiliary, subsidiary or tributary railways. 
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During the last two or three years the urgency that something should 
be done towards providing railway communication to the outlying and 
rural districts of the country has increased, owing to the acute phase 
on which what is known as the " agricultural distress " has entered, 
much confidence being expressed that with easier and cheaper access 
to markets, towns, and ports, the farmers of this country would meet 
their foreign competitors on something like equal terms; while at 
the same time such means of communication would restore the balance 
of population between the rural districts and the towns, by inducing 
the small holders and the labourers to reside on the land. 

The demand for increased railway accommodation is of itself an 
acknowledgment, that experience has shown, that where such has 
already been provided, it has been accompanied by beneficial results, 
and this is perhaps the most eloquent tribute that could be paid to 
what rails and steam have done for the prosperity of the country. 

Ever since 1830, when the Liverpool and Manchester railway was 
opened for traffic, we have been adding continuously to and improving 
our means of communication by land and sea ; but while we have 
been doing this, other countries have not been idle nor slow in 
following our example, and the result is, that we can import and 
purchase many of the requirements of life cheaper than we can produce 
them at home. 

While the general public during times of peace, as the consumers 
of the fruits of the soil, do undoubtedly derive benefit from this state 
of matters, yet a persistence with a policy that produces such a result 
must inevitably mean the depletion of the rural population, and this, 
from a national point of view, is a result that we might have much 
reason to deplore. 

There are numerous extensive areas of lands in this country that are 
as yet unprovided with railway facilities, and the question arises, why 
does not private enterprise, which has provided all our railways up to 
the present time, make these further necessary lines ? The answer is 
simply that railway authorities and railway promoters, as capable 
business men, cannot see that it will pay them to do so under 
existing circumstances. This at once leads us to inquire whether it is 
possible to modify and alter these circumstances so as to induce 
private enterprise to continue to add to the railway system of the 
country. 

To enable us to come to conclusions on this matter, it will be 
necessary to review shortly the conditions under which railways have 
hitherto been constructed. 
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The usual practice is to obtain a special Act of Parliament, with which 
one or more of the following general Acts is incorporated : — 

Railways and Land Clauses Acts of 1845 and 1863 ; 

Railway Companies Powers Act, 1864 ; 

Railways Construction Facilities Act, 1864; 

Regulation of Railways Act, 1868 ; 

and 

Railways Amendment Act, 1870. 

The Railways Construction Facilites Act of 1864, provides that 
where all landowners and other parties beneficially interested are 
consenting to the making of a railway, powers may be obtained on 
complying with the conditions of general Acts, without being obliged 
to procure a special act, and the persons interested in lands may enter 
into provisional contracts for that required. 

Few if indeed any railways have been made under this Act, and it is 
universally admitted that as a means of providing cheaper railways 
it is a failure. Why, it is difficult to say, but largely no doubt owing 
to the condition that a// the landowners and others interested must be 
consenting parties. 

We have all heard of the twelfth juryman who rated his eleven 
brethren for their stubborness in not understanding the case, and seeing 
it in the same light as he did ; and so it would be strange indeed, on 
a railway being proposed in a district, if there was not one member 
of the community affected, who being more enlightened than all the 
rest, should find it necessary to oppose the scheme. 

Then again in the regulation of Railways Act of 1868, special 
reference is made to light railways, and yet in its action, it too, 
has been a failure. 

On the 5th December, 1894, the Hon. J. Bryce, M.P., President 
of the Board of Trade in the last administration, attended a highly 
representative conference on the subject of light railways, and after a 
lengthy discussion a committee consisting of twenty-four gentlemen 
was appointed to draw up a report; accordingly, a report was 
presented and ordered by the House of Commons to be printed 
8th February, 1895. 

This Committee state that the law in Great Britain especially 
affecting the construction and working of light railways is mainly 
contained in the Acts of 1864 and 1868, and that practically no 
light railways have been constructed under these; owing in part, 
it is alleged, to the consent of all landowners and other parties 
beneficially interested, and the absence of opposition from any railway 
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or canal company being necessary, before the Act can be made 
use of. 

This lack of progress in the rural districts is also attributed to be in 
a great measure due to the want of latitude left to the Board of Trade 
by law, and in others to the conditions which the Board of Trade 
consider it their duty to impose for the public safety. The report 
goes on to say : — " It seems reasonable that details as to route, width of 
" gauge, fencing, level crossings, bridges, gates, the use of public roads, 
"stations and station requirements, signals, continuous brakes, and 
" many similar matters — unnecessary expenditure — ^all of which taken 
" together, add greatly to the cost, should differ in different parts of the 
" country." 

Further, it says: — "There are several other items involving 
" expenditure, such as the provision for deposit of security, the lodging 
" of plans, advertisements, &c., in which there is room for considerable 
"economy." 

. The Committee deprecate that undertakings of limited scope, 
approved by a locality, should be forced to have recourse to the 
expensive tribunal of a Parliamentary inquiry. 

The Committee suggest that proposals should in the first instance 
be submitted to County Councils, and in all cases a majority of 
assent should be required, and where land has to be acquired 
compulsorily there should be power of appeal to the Board of Trade. 

While the members of the Committee are agreed to the main 
report there are seven appendices by members wishing to enforce 
their own views on particular points. 

This report was followed by a Bill being brought into the House 
of Commons on the 25th April, 1895, proposing to confer powers 
on County Councils to authorise light railways, subject to certain 
conditions and prpvisions, and to the Board of Trade being satisfied 
in all matters. The dissolution of Parliament taking place shortly 
afterwards, the Bill of necessity fell through. 

So much, however, is the country in earnest in this matter that 
scarcely had the new Parliament got settled down to work when a 
conference met at the Westminster Palace Hotel on the 28th 
November, 1895, again largely and influentially attended; and after a 
further lengthy discussion the following resolution was unanimously 
adopted : — " That this conference heartily approves of the establish- 
" ment of Light Railways, with an improved system of procedure and 
"regulations, and with state and local aid to private enterprise, 
"and urges Her Majesty's Government to introduce, proposals for 
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"legislation upon the subject at the earliest possible opportunity 
"during the ensuing session of Parliament." This was followed by a 
resolution forming themselves into an Association under the title of 
" The Light Railways Association of Great Britain." 

This Association, now duly constituted, met on the 31st January 
last, and passed the following resolutions : — 

"That the system of procedure under any bill should be of the simplest 
and cheapest character." 

'* That the Treasury be empowered, on the recommendation of the Board of 
Trade, to lend monies, through the local authorities or otherwise, at a low 
rate of interest, and that where public money is so lent an option to purchase 
the undertaking on proper terms should be reserved to the local authority." 
'*That powers should be inserted in the bill giving existing railway 
companies powers, financially and otherwise, to aid in the construction of 
light railways and in making junctions." 

'* That in addition to the provision ab'eady in the bill for public 
safety, provisions should be made for through rates and traffic regulations 
generally." 

To express these views, on the 13th of this month a deputation 
waited on Mr. C. T. Ritchie, M.P., President of the Board of Trade, 
under the present administration, and was favourably received and 
generally informed that their wishes would be represented in the 
forthcoming bill. 

Generally speaking, the above is an account of the light railways 
agitation up to the present. There have, of course, been many side 
issues referred to at the various discussions, and while there is an 
unanimous opinion that something must be done, there is much 
diversity of opinion as to what precisely should be done, but, gathering 
up the sense of what has been said on the subject, there is a widely 
prevailing opinion that the cost can only be reduced by modifying 
and simplifying the statutes, regulations and requirements that affect, 
not only the construction of a railway from its inception to its 
completion, but also that which affects its equipment and working. 

There is no doubt of it that the question of light railways is one 
involved in the national prosperity, and therefore of the utmost 
importance. 

It is difficult for public speakers to refer to a matter of this sort 
other than in general terms, and it therefore becomes all the more 
important that technical institutions like the Liverpool Engineering 
Society should discuss it in some detail, with the view of coming to 
definite conclusions on the subject. 

There are three main things that affect the cost of construction of a 
railway : (a) procedure, (b) acquisition of land and property, and (c) 
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conditions affecting the works of construction of the line ; and at this 
stage it devolves on us to inquire into each of these before we can 
form an idea as to what modifications can be suggested as desirable. 

Dealing then with the first of these — Procedure — we assume a case 
in which several gentlemen are desirous of securing the advantages of 
railway communication to the locality in which they are interested. 
They constitute themselves into promoters, and agree amongst them- 
selves and their friends to contribute the promotion money necessary 
to further their scheme. An engineer, solicitor, and a parliamentary 
agent are appointed. The engineer makes his arrangements to prepare 
the parliamentary plans and sections in compliance with the standing 
orders of both Houses of Parliament, and proceeds to make a survey 
of the ground and take up levels of the intended line of route ; but 
this he does by stealth, for as yet he has no legal status and may be 
treated as a trespasser. You will recollect how, in the early railway 
times, when landowners and tenants alike were so averse to railway 
surveyors, that every possible means were taken, even to laying hands 
on them, to prevent the work succeeding, and although times are now 
changed, engineers and surveyors may still be looked on as 
trespassers and treated accordingly. 

The surveys and sections completed and laid down on paper, have 
now to be sent to the lithographer, and a number of copies struck off, 
depending on the length of the intended line and the number of 
counties and parishes it passes through. 

In the -meantime, the solicitor has set to work and compiled the 
" book of reference," of which a number of copies must be printed, 
giving all information as to the owner or reputed owners, lessees or 
reputed lessees, and of the occupiers of lands and houses. 

A copy of the plans and sections, accompanied by an ordnance 
map, scale one inch to a mile, and a book of reference, must be 
deposited on or before the 30th November, immediately preceding 
the application for the Bill^ at the following places : — 

With the Clerk of the Peace or Sheriff Clerk of every county, 

riding or division. 

With the Town Clerk, if operating within any municipal 

boundaries. 

In the Private Bill Office and the House of Lords. 

In the Office of the Board of Trade. 

In the Office of Parish Clerks and in that of the Clerks of 

Sanitary Authorities. 

In the Office of the Harbour Department of the Board of Trade, 
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in case of crossing tidal waters, and in that of the conservators of 

rivers if interfering with river banks. 

While all this is being prepared, Gazette and newspaper notices 
have to appear on certain specified dates — not a simple announce- 
ment informing the public in unmistakably clear language that it is 
intended to construct a railway from A to B^ through such and such 
parishes, and that plans can be seen and all information obtained 
from either the engineer or solicitor — but a long document in legal 
verbiage, which very few attempt to read, and, of those who make the 
bold venture, fewer still understand, but which we need scarcely say 
entails a very considerable cost. 

On or before the 15th December, a lengthy communication has to 
be sent to every owner or reputed owner, lessee, or reputed lessee, 
and every occupier within the limits of deviation, describing the 
property they may be interested in, and this is accompanied by a 
form which they are asked to fill up, and from these a list is compiled 
showing the assenting, dissenting, and neutrals, with respect to the 
proposed scheme. 

By the 21st December a petition for the Bill, with Agents 
Declaration, and the Bill itself, must be deposited in various offices. 

By the 31st December all estimates and declarations, and a list of 
owners, lessees, and occupiers, must be deposited in the Private Bill 
Office, and a communication made to the Home Office and Local 
Government Board, if houses inhabited by the labouring classes are 
intended to be taken. 

These somewhat wearisome details are enumerated to show what 
extraordinary precautions are taken, and it must not be forgotten 
that in complying with these conditions every move costs money. 

It may now be said that by the end of the year the first stage is 
completed in the fulfilment of the requirements for securing an Act of 
Parliament for constructing a railway, and up to this stage it is modest 
to say that the cost will probably be £100 per mile, and if we assume 
our railway to be 10 miles in length the cost up to 31st December 
will be £1000. 

Up to now, however, it is fair sailing, and it depends on the 
promoters themselves and their advisers whether all rules and require- 
ments have been complied with, but as soon as the New Year 
holidays are fairly over the real business commences. 

Assuming that our railway is a new and distinct concern, by the 
15th January 5 per cent, on the amount of the estimated expenses 
must be deposited with the Paymaster General, for and on behalf 
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of the Supreme Court of Judicature of England, as security for 
completion of the line. In other words, if our 10 miles of single line 
of railway is estimated to cost £15,000 per mile, or in all £150,000, 
the promoters must find a sum of £7500 to meet this condition. 

By the 18th January the Examiner commences to examine the 
Bills, and parties may appear and be heard on memorials addressed 
to him, complaining of non-compliance with standing orders. Non- 
compliance and special reports as to construction of standing orders 
are to be referred to the Standing Order Committee. 

Many a bill has been arrested at this stage, when of course all the 
moneys expended by the promoters has been lost, with the exception 
of the deposit money, which is returned. 

Assuming that the bill has passed this ordeal, and that the Standing 
Order Committee has granted a certificate, three days thereafter the bill 
may be laid on the table of the House of Commons and pass the first 
reading. The second reading must be taken not less than three or 
more than seven days after the first. Of course at either of these 
stages the bill may be thrown out by the House itself. 

This, however, is not likely, and the real struggle is now about to 
commence when the bill is referred to Committee, usually that of the 
Commons first, but in this case we have assumed and take it for 
granted that it is an unopposed bill, then in due time it is brought 
before the Committee in proper form by the parliamentary agent and 
council, and is quickly passed on for third reading. 

Much the same routine as meagrely sketched out above, has to be 
gone through with the House of Lords and the Lords Committee, 
but our bill being unopposed eventually passes the Lords, and will 
probably receive the royal assent about the middle of July, when it 
becomes an Act of Parliament. 

Notwithstanding the bill is unopposed, expenses have to be met and 
fees paid at every move, and experts engaged to pilot it through the 
various stages, and the promoters may think themselves fortunate if 
the expenses do not exceed another £1000, making £2000 they are 
out of pocket, and £7500 locked up as security, before they have any 
legal standing. 

It is seldom that a railway bill of any consequence is unopposed, 
and it most usually happens that it is strenuously resisted at all stages. 
Parties may petition against the bill, and locus standi is granted to any 
one affected by it, also to other railway companies, to chambers of 
commerce, to municipal authorities, to county councils and local road 
authorities, and so on. 
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A bill meeting with much opposition may be one, two, three, or even 
four weeks in committee, and from the date on which it is likely to be 
taken on the promoters must be in waiting with an army of witnesses 
behind them, until such time as their turn is reached, which may 
probably be some days. They must also be there during the whole 
time it lasts, for the purpose of giving evidence in favour of the bill, 
or rebutting evidence against their opponents, and during this time 
the expenses are a continuously increasing amount, and there is no 
guarantee that they may not in the end find themselves with their bill 
thrown out. 

Comparatively fortunate are those who fail in the first committee 
compared with those who have passed through the inquiry of both 
committees and after all find their bill in their hands and their expenses 
practically doubled. 

What the cost may be after a contested bill has been heard by the 
two committees it is difficult to say, it may be almost anything; 
certainly it is not too much to say it will exceed £15,000, and in the 
event of the bill being thrown out, the money is as much lost as a 
much smaller sum would be had the proposal been stopped by the 
Examiner at an early stage. 

There are numerous cases on record in which all the above has been 
gone over again, and there are even examples where it has been gone 
through a third time before success has been attained, and even then 
the opponents will most probably have been able to load the Act 
with extraordinary conditions entailing heavy expenditure in the 
construction. 

Such then is the procedure under which the railways of this 
country have been constructed ; in many cases it has been entirely a case 
of pluck and endurance whether the promoters should succeed or 
whether they would be starved out. The regulations are inflexible, 
and apply equally to the outlying branches as to the main trunk lines, 
and of course press harder on the far away and poorer districts, which 
are least able to bear it. 

It at once becomes evident that if the rural and less prosperous parts 
of this country are to be provided with railway accommodation, the 
whole form of procedure must be altered, and considering the matter 
somewhat in detail, as we have done, we suggest : — Local inquiry by 
an independent and non-resident tribunal, such as the Board of Trade 
affords, when all evidence should be taken and the fate of the scheme 
decided at an early stage. 

Property to be, of course, safe guarded ; but in case of opposition 
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three-quarters of the majority of those affected by the bill to 
overrule the remaining one-quarter minority. Simplification in the 
preparation of all the documents, the ordnance maps, one inch to a mile, 
and sjxrffi being considered sufficient when maps and plans are required. 
We feel confident that it is possible to simplify procedure to such an 
extent that the expenses consequent on the promoting of a railway 
might be immensely reduced. 

This brings us to the consideration of the next stage — Tke 
Aquisition of Land and Property, 

In all Acts for constructing a railway the Land Clauses Acts of 1845 
and 1863 are incorporated, and it is under these Acts that the land 
and property required for the construction of the railways of this 
country must be purchased. 

By these the rights of property are safeguarded and protected to 
the very uttermost extent. We say nothing against that, but anyone 
who knows the extraordinary high prices railway companies have 
been compelled to pay, cannot help seeing that every advantage has 
been taken of stringing these Acts, to obtain the utmost from the 
promoters of railways, while no allowance has been made for the 
benefits conferred on property. This, however, was at a time when 
railways were forced on localities ; things are now changed, and in place 
of this accommodation being thrust on unwilling landowners and tenant 
farmers, the cry for more railways comes from the land, and instead 
of a railway being considerd an unmitigated evil and alien, who is 
to be mulcted in every payment that can be legally extracted, it is 
now to be invited as a friend in need, and, as such, must be treated 
with every consideration, and those who are of the land must give 
every facility they can. Tenants' claims and excessive accommodation 
works must disappear, and landlords for the benefit derived should 
give the land on mere easement rent, or at the utmost for a rent 
charge equal to what they are getting from the tenant, and consideration 
should be given to the enhanced value which the land will bear in 
consequence of the railway. When the local inquiry we have already 
alluded to takes place, the land required should then be settled 
by agreement, and the promoters should be in a position after that 
inquiry to know what their liabilities will be, so as to enable them to 
decide whether to proceed further or not. 

We have now reached the third consideration, viz. : — The conditions 
affecting the works of construction of a railway. The works may be 
classified as follows — earthworks, bridges and approaches, level 
crossings, stations and platforms, signalling, and fences. 
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A railway included in the category of light railways must 
inevitably be a single line, with possibly, if of considerable length, 
passing places at intermediate points ; and so as to reduce the earth- 
work to a minimum, the line must be graded so as to follow as nearly 
as possible the undulations of the surface of the ground. This cannot 
be done unless the private roads, and most of the public roadways, 
are crossed on the level. 

If a railway has to be carried over a road, or a road over a railway, 
by means of a bridge, and if the level of the road remains unaltered, 
the railway must either be on an embankment 17 ft. 6 in. in height or 
in a cutting 17 ft. 6 in. in depth, and in many parts of the country, 
roads are so numerous that a railway is scarcely well clear of one road 
before it approaches another. 

Anyone, on giving consideration to this, will see at once how 
enormously such a decision as " that the public roads must not be 
" crossed on the level " increases the cost of constructing a line of 
railway. The cost of the bridge itself is a mere trifle compared with 
the expenses which may be involved in the earthworks, and it may be 
taken as an axiom, that if cheap railways are permitted to be 
constructed in this country, level crossings must be freely admitted. 

As engineers, we should be the last to recommend, that for the sake 
of securing light or cheapened railways, they should be given such 
latitude as to in any way risk the public safety. If constructed, they 
must be subject to stringent regulations and conditions, especially as 
to speed and weight to be hauled, and as regards such an important 
concession as being allowed to cross a public road on the level, the 
road should have the precedence and the disadvantages should be with 
the railway, and, therefore, the normal state of the gates should be 
across the line of rails, and the trains should be brought to a stand 
by a signal interlocked with the gates, which cannot be lowered 
until the gates are opened, when the train would cross over at a slow 
rate of speed. 

Somehow or another there is a popular idea that the Board of 
Trade are the authorities who prohibit level crossings. Standing 
Order No. 155 of the House of Commons, lays it down that no 
railway shall be made across a public carriageway unless a report 
thereupon from some public officer of the Board of Trade shall be 
laid before the committee of the bill. Under this condition very 
many level crossings have been allowed on the busiest lines in the 
country. 

It is true that, since the passing of the Railway Clauses Act of 1863, 
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the Board of Trade may at any time, after the passing of the special 
act, require the company to go to the expense of carrying the turnpike 
road or public carriageway either over or under the railway, and 
probably since that time level crossings have not been as freely 
admitted. It is, however, adjoining landowners and local and road 
authorities — the latter now chiefly represented by county councils — 
who mainly object to level crossings, and we shall therefore be curious 
to know their attitude towards light railways. 

In dealing with level crossings we have practically dealt with the 
works we have enumerated under the heads of earthworks, 
bridges, and approaches ; and as regards station and platforms, the 
station buildings may be of the simplest and least costly kind possible, 
while with specially constructed carriages, platforms may be 
distinguished by their entire absence. Fences again may be of a very 
ordinary and inexpensive character, much depending on the country 
the line is passing through. 

Then as to the question of signalling, here again the Board of 
Trade are popularly accused of such stringent conditions as to hamper 
the construction of railways. 

The Board ot Trade lay down three modes of working single lines, 
the second of which we shall only refer to, and which reads as 
follows : — 

"II. — With only one engine in steam, or two or more engines 
" coupled together, upon the single line or any section thereof at one 
" and the same time. 

" Such engine or engines to carry the staff belonging to the line or 
"section on which the train is travelling." 

Here then is an absence of all signalling ; nothing can be more 
reasonable, and as an engine cannot very well come into collision with 
itself, there being nothing else to come into collision with, the 
public safety is secured. 

We now arrive at the very important inquiry as to what gauge these 
light railways should be constructed. 

Break of gauge in a country is an admitted serious obstacle and 
defect, and should by every means be avoided. 

It is true that with a narrow gauge railway a great amount of useful" 
work can be performed ; take, for instance, the railways of 3 ft. 6 in. 
gauge of the Isle of Man; but then it is the national gauge as 
regards the island. Thousands of miles of 3 ft. 6 in. and various 
other narrow gauge lines have been constructed in the Colonies and 
other distant countries, but in many of these instances provision is 
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made, as in Western Australia, for increasing the gauge when the 
country is developed. 

Then again, we have a number of narrow gauge lines in this 
country itself, varying from 15 in. to 3 ft. 6 in. in width, generally 
between mines, quarries and other industries, and docks or other 
depots, but most of these are isolated and form a system in them- 
selves. The most notable example of this is that historic line — ^the 
Festiniog Railway — the gauge of which is only 1 foot 11^ inches, and 
carries both passengers and minerals. 

The standard gauge of this country has proved a wonderful happy 
medium, and, owing to the experts of this country having been 
employed in the introduction of railways on the Continent, it may be 
taken as the standard gauge of Europe. 

On ordinary ground where a railway can be constructed without 
any special difficulty, the cost between a 3 ft. 6 in. gauge railway 
and that of the 4 ft. 8J in., or standard gauge, is only about 
.£250 per mile, but when we come to mountainous countries, where 
a railway has to be made along hillsides with exceptionally sharp 
curves, and steep gradients, then, of necessity, it must be of narrow 
gauge. 

It appears, therefore, that the only valid reasons for departing from 
the standard gauge of a country are, when developing a new country, 
when to attain a point, exceptionally sharp curves and steep gradients 
become a necessity, and when the railways are isolated and are a 
system by themselves, they may be to any gauge to suit the 
circumstances. 

There is every evidence that the traders, farmers, and all using 
railway wagons in this country, are in favour of having the standard 
gauge wagons that travel along the main lines of the country, in their 
yards and works, thereby avoiding transferring and second handling 
goods at the junction. 

It must follow then that the railways required are single lines of 
4 ft. 8^ in. gauge, upon which will travel the wagons used on the 
trunk railways of the country ; but not the engines, carriages, or any 
of the heavier plant of the truck lines. A special engine will be 
necessitated, with lighter weight on the driving axle, and special 
carriages, with the floor and foot-boards arranged so as to render 
platforms unnecessary. 

It would seem then that in a country, especially an old country, there 
is scope for three classes of railways : — 

(1) Main trunk lines, constructed to such high standards of 
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conditions and r^ulations as the 21,000 miles of railways now existing 
have been provided under. 

(2) Light railways, to accommodate the rural, less prosperous, and 
outlying districts of the country, constructed under such relaxed 
conditions and regulations as will ensure that the capital expenditure 
on their construction will be not more than that on which the traffic 
of the district will yield a fair return. 

(3) Narrow gauge railways in those parts of the country the surface 
of which is so fluctuating, hilly, and even mountainous, as to render 
them a necessity. 

With the view of facilitating discussion on this important subject of 
light railways, the following is a resum^ of the various suggestions 
made: — 

(1) Local inquiry by the Board of Trade, and fate of scheme 
decided at an early stage. 

(2) While property is to be safe-guarded three-quarters majority of 
those affected to override the remaining one-quarter minority. Land and 
property owners in the minority to have an appeal to an arbitrator 
appointed by the Board of Trade. 

(3) Simplification in all documents, advertisements, &c. 

(4) Simplification as regards the aquisition of the necessary land at 
the actual value only, consideration being given to the enhanced 
value the scheme if executed will give it. 

(5) Simplification as regards possession and transfer of lands and 
property required. 

(6) Less onerous conditions as regards accommodation works. 

(7) Freedom of crossing roads, private and public, on the level, 
under restricted conditions as to working. 

With the simplification of procedure and relaxed conditions, as 
enumerated above, there is every reason to suppose that private 
enterprise would still add many hundreds of miles to the railway 
system of this country. 

The conditions of working must also be modified, but the railway 
must bear any disadvantage and inconvenience entailed thereby. It 
is not reasonable to expect at one and the same time to secure an 
inexpensive railway and all the conveniences of an expensive one. 

It has been too much the habit to compare these suggested light 
railways with the high-class railways of the country, whereas the 
comparison should really be with what they are intended to replace 
and be an improvement upon, viz., the carriers cart and the local 
conveyance. 
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The railway companies have ceased to make branch railways 
simply because they did not receive an adequate return on their 
outlay j and, therefore, with such railways as we are considering, the 
question must not be whether the districts they serve can demand the 
same terms as other districts get from high-class lines, but the terms 
must be such as the railway can bear. 

These light railways must, of course, be regulated by stringent 
regulations as regards their working with safety, but these will, no 
doubt, chiefly have reference to restrictions on speed and weight to be 
hauled. 

This naturally brings us to the inquiry as to the attitude such 
railways should assume towards existing and neighbouring companies. 

In our opinion they should bear the same relations that most of 
the existing branch railways do now, and these new lines should either 
be constructed and worked by the railway companies, or, if constructed 
by independent promoters, be worked by agreement. 

Anyone who has examined a short branch railway aiming at a 
separate existence, cannot fail to have noticed what an object it 
becomes ; for a time it lives a languid life, then lapses into a state 
of coma, and finally becomes derelict. 

Then again, these light railways or branches should be tributary to 
the existing lines. Tributary in the sense that a stream is to a river, 
adding to the volume of flow of traffic along the trunk, and not as a 
branch is to a tree — as has been too often the case in the past — 
instead of bringing sustenance to the trunk, abstracting it for its own 
nourishment. 

Gentlemen, something has been said about state or local aid. It is 
rather a delicate point to touch on, and we think we have not arrived 
at that stage just yet, and trust it may never come. It is difficult to 
conceive that one industry can be helped without either directly or 
indirectly injuring some other industry. 

There is plenty of capital and enterprise in this country if it gets 
fair play and an assurance of a modest return. The government might 
do well to pledge their credit, and thereby give a helping hand to a 
deserving scheme; and we would remind them and also local 
authorities that there are such things as duties and rates which they 
have the power to abolish. 

To you here, as members of an Engineering Society, an apology is 
due for so little reference being made to engineering details. The 
subject we are discussing does not admit of heroic works. It is 
rather the negation of engineering we are considering, and the 
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past Presidents and present members, Mr. Alfred HolL 

There are several gentleman present to-night who are thoroughly 
capable of speaking on this paper, and I will now ask you kindly to 
take up the discussion. 

Mr. Francis Fox said — I think we are very much indebted to the 
author — a gentleman of such ability and position — for devoting his 
time to preparing a paper on this very important matter, and really 
this paper of his ranks, I consider, as a state paper. It is a most 
important subject, the introduction of Light Railways. My firm were 
amongst the first to be interested in the introduction of li^t 
railways in Canada and in India, where we supervised the first light 
railway — called a tramway — now incorporated in the South Indian 
Railways. We were also connected with light railways in Australia, 
and at the present time we are, with Sir Charles Metcalfe, the 
engineers of a light railway through Bechuanaland to Bulowayo. 

The subject has, therefore, been considered carefully by us, and 
taking this paper, paragraph by paragraph, I do not think that there is 
a sit^le point in it that one can dissent from. 
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There are, however, many details that require to be elaborated. I 
think if the County Councils could be brought to look at this question in 
a more reasonable light it would be most important. If a railway is 
made through any district, the rating authorities regard it as a 
milch cow, and they do not see that this operates in the direction of 
effectually preventing other branch railways being made. The County 
Councils impose very costly conditions, but I think they ought to be 
brought to view it in a totally different light, and to allow railways to 
be made by a much cheaper method. 

Level crossings of roads are most important, and the suggestions of 
the author deal with this difficulty to a very great extent. In South 
America they have level crossings, and many of them no fencing at all. 
Across the Pampas, where the cattle generally choose the railway as 
the driest and warmest place to sleep on at night, each side of the line 
is whitened by the bones of the unfortunate creatures that have 
been killed during the night. The different railways are therefore 
being compelled to introduce fencing. 

I think landowners are very much to blame in England for the high 
cost of many lines. Under the present system they ask for an 
impossible number of accommodation works and insist upon opposing 
the Bill unless they are granted. The company is very often obliged 
to grant these works, and the landowners afterwards approach the 
company to know to what extent they will be remunerated if these 
accommodation works are given up. Comp)anies have in many cases 
to pay large sums of money in lieu of bridges and other works which 
were never intended to be insisted upon. 

Then, again, our own profession is responsible to some extent for the 
cost of our railways. Landowners require their works to be carried 
out to the satisfaction of their engineer, and very often the latter 
compels a railway company to finish the works in a far more costly 
manner than if they were for his own clients. I need not leave this 
country for an illustration of that. A landowner arranged that a 
certain channel with sloping banks was to be turfed; his engineer 
insisted that the turf must be horizontal — he meant that we must pile 
up turf in horizontal layers, and cut it down to the slope required. 
This would have absorbed the turf from 30 acres of grass land. I 
mention that only as a slight illustration of the way in which companies 
are put to undue expense in such matters. 

Mr. Arthur Pain said — I have taken a very great interest in 
this matter. I have constructed several Light Railways in this 
country, and was a member of the Conference appointed by the 
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conditions being simplified and laid down, there is not a qualified 
railway engineer in the country but can furnish the article most 
suitable, to comply with the conditions which the circumstances of 
the particular case demands, at the lowest price consistent with 
efficiency. 

DISCUSSION. 

The President, Mr. Arthur J. Maginnis, said — I must say, from 
my long acquaintance with Mr. Ross, I expected a very able paper 
indeed, and that we have had. I think you will also agree with me, 
in calling attention to the last paragraph in the paper, when I say I 
do not think an apology is required from the author, for, to my mind, 
it does our Society good to occasionally have engineering matters 
brought before us in a different line from the direct technical form, 
and I think the immense knowledge which the author has brought to 
bear in this paper, and the research which it contains, are ample 
qualifications that it should be thoroughly discussed. It was only 
last Thursday, as you remember, that a deputation waited upon the 
President of the Board of Trade with reference to this subject, so 
that we are quite up-to-date as regards the questions of the day, and 
by a coincidence there has also been a meeting of the Chamber of 
Commerce to-day, bearing more or less on this subject, at which I am 
very proud to say the subject was brought forward by one of our 
Past Presidents and present members, Mr. Alfred Holt. 

There are several gentleman present to-night who are thoroughly 
capable of speaking on this paper, and I will now ask you kindly to 
take up the discussion. 

Mr. Francis Fox said — I think we are very much indebted to the 
author — a gentleman of such ability and position — for devoting his 
time to preparing a paper on this very important matter, and really 
this paper of his ranks, I consider, as a state paper. It is a most 
important subject, the introduction of Light Railways. My firm were 
amongst the first to be interested in the introduction of light 
railways in Canada and in India, where we supervised the first light 
railway — called a tramway — now incorporated in the South Indian 
Railways. We were also connected with light railways in Australia, 
and at the present time we are, with Sir Charles Metcalfe, the 
engineers of a light railway through Bechuanaland to Bulowayo. 

The subject has, therefore, been considered carefully by us, and 
taking this paper, paragraph by paragraph, I do not think that there is 
a single point in it that one can dissent from. 
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to grant these works, and the landowners afterwards approach the 
company to know to what extent they will be remunerated if these 
accommodation works are given up. Companies have in many cases 
to pay large sums of money in lieu of bridges and other works which 
were never intended to be insisted upon. 

Then, again, our own profession is responsible to some extent for the 
cost of our railways. Landowners require their works to be carried 
out to the satisfaction of their engineer, and very often the latter 
compels a railway company to finish the works in a far more costly 
manner than if they were for his own clients. I need not leave this 
country for an illustration of that. A landowner arranged that a 
certain channel with sloping banks was to be turfed; his engineer 
insisted that the turf must be horizontal — he meant that we must pile 
up turf in horizontal layers, and cut it down to the slope required. 
This would have absorbed the turf from 30 acres of grass land. I 
mention that only as a slight illustration of the way in which companies 
are put to undue expense in such matters. 

Mr. Arthur Pain said — I have taken a very great interest in 
this matter. I have constructed several Light Railways in this 
country, and was a member of the Conference appointed by the 
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Board of Trade last year. I have also taken an active interest in 
the negociations this year with reference to the Bill now proposed to 
be brought in. 

I am afraid the present President of the Board of Trade will make 
County Councils the authorising body in the construction of light 
railways, which I do not hesitate to say would be a very great mistake, 
because, if we look at the legislation that has taken place with 
reference to tramways, we shall see that before the Bill can be got 
through, the sanction of the local authority is necessary, and that I 
venture to say is equivalent to buying it ; I do not mean that it entails 
giving money to the members of a corporation, but it does entail 
spending money in paving roads, making public improvements, &c., 
which add very largely to the cost of tramways. The same thing will 
occur if County Councils are constituted the authorising body for 
these railways, and a compensation in some form will have to be 
given for obtaining permission to go through the country. I quite 
concur with the author in his idea that an officer of the Board of Trade 
or the Local Government Board should be appointed to hold a local 
inquiry, hear evidence, and report whether or not the railway should 
be authorised. 

If it is the desire of the promoters to obtain from the County Council 
a grant in aid, then the County Council would no doubt be the 
proper authority ; but it would greatly simplify matters if the question 
as to the usefulness of the railway was settled by the professional 
advisers of the Board of Trade, and would, I think, be a much less 
costly and effectual method of procedure than that proposed in the 
late Bill before Parliament where County Councils were to have the 
powers. If a certain number of landowners objected to their land 
being taken by compulsion, they could appeal, and in the end the 
whole case might have to be brought before the Board of Trade. 

As regards the method of working light railways, it is no doubt very 
desirable indeed, where possible, that the main lines with which they 
are connected should work them, although speaking from practical 
experience, I advocate (and the author will probably agree with me) 
that the requirements of the parent company are far too excessive. 
What is the usual course ? The scheme is brought before them, and 
it is proposed to make the railway. You then go to the main line 
company, and you are handed from one official to another. 
Everyone has his say and all have their requirements, which cannot 
be put aside. 

As an instance, I may mention that I have worked a small railway 
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in Suffolk for the past sixteen years, and it is only now that it has been 
found necessary to erect a goods shed at Southwold. 

With regard to the Board of Trade requirements, I will give 
another instance. Although we have worked this line for so long a 
period, and have carried upwards of a million passengers without an 
accident, we are now threatened with immediate proceedings unless 
we use continuous brakes. What is to be done if a body like this 
comes down upon light railways, and puts them to the expense of a 
couple of thousand pounds in providing continuous brakes? The 
directors in this case, however, have been strong enough to resist and 
say absolutely that they will not carry out this requirement. And 
as a result they may be brought before the Railway Commissioners. 
If so they will show that, for the before-mentioned period they 
have carried over one million passengers without a single accident, 
and that the fitting of continuous brakes is, in this case, absolutely 
unnecessary. 

With regard to the acquisition of land, I set forth my views in a 
paper before the Institution of Surveyors last year. I think the 
extension of the system of rent charges might be made with great 
advantage, and I do not agree with the author that in going through 
property you should take into consideration the improvement in value 
of the same by reason of the construction of the railway. Supposing 
there is a property which adjoins the railway but which it does not 
intersect, why should one owner be made to give up his land when 
another whose land adjoins his receives quite as much benefit and 
gives up nothing at all? I think where parishes are situated in 
proximity to a railway and the inhabitants are desirous of benefiting 
thereby, they would be willing that a rate should be levied. 

I would leave it to the parishes themselves to say whether they 
would guarantee 2d. or 3d. in the «£ until the railway paid a reasonable 
dividend. This is a subject on which I could say a good deal more 
than I have done. 

There is another point which the author mentioned, viz., that these 
branch lines are sometimes " suckers " rather than " feeders." Now, in 
the case of the small railway which I mentioned previously, three 
years ago, when our receipts were £3500 per annum, we found that 
the amount of money which the Great Eastern Railway Company 
derived from the goods and passenger traffic over our line amounted 
to £12,000 per annum, which might properly be considered a 
substantial benefit to that company. 

I think we should look at these light railways not only as a benefit 
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to the district served, but also as an aid to the agricultural interests in 
this country, which are in a very depressed condition. 

There is no doubt that light railways would to a great extent take 
the place of roads in use at the present time. I may give you as a 
case in point a line which I constructed, and which had a considerable 
traffic in limestone, conveyed at first in carts along the road but now 
carried by the railway, thus saving the parish a very considerable sum 
in the maintenance of the road which was always in a vile condition. 

I could take you to Cornwall and show you miles of road in a 
fearful condition owing to the traffic, whereas, if light railways were 
constructed, all that traffic would go by rail and thus relieve the 
roads. 

Finance is the great difficulty, but I think when a light railway has 
been approved by the Board of Trade Officer appointed for the 
purpose, and has been afterwards approved by the County Council, 
that the County Council might give a guarantee, and the parishes and 
the State generally might very well give a sum in aid of railways of this 
class. You will see that if the State gives something and the parishes 
give something, and private enterprise joins in, the money is soon 
made up, and it keeps these lines out of the difficulties which are so 
detrimental to them. 

I think these aids should take the form of a sum absolutely given 
and not expected to be returned. Where it is expected to be 
returned it is a very hard matter to do so. Under these circum- 
stances I cannot help thinking that the Government would be wise in 
giving some sum by way of State aid to Hght railways. 

Mr. E. W. Pierce said — I should just like to offer, in a modest way, 
a few observations upon this paper. As you know, it is not in 
accordance with the best traditions of this Society to occupy much 
time in enlarging upon the merits of a paper ; what we delight to 
dwell upon are the demerits, and it appears to me the chief defect in 
this paper is the large amount of attention devoted to the legal 
incidentals of presenting a scheme to Parliament. 

It appears to me that in dealing with this matter, the author has lost 
sight of points of very much more importance; one point is the 
necessity for those carrying out the work to prove the need for it. The 
onus is upon those who advocate Light Railways to show why they are 
necessary. It is suggested, in a not very explicit way in the paper, 
that agricultural distress in this country has reached such a state that 
something is necessary to be done, but I modestly put it that it is not 
shown in the paper how these light railways are adapted to meet this 
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defect. It appears to me that the author should lay before this 
Society some statistics on this subject. I understand that during the 
last twenty years the population has moved out of the rural districts to 
the extent of 50 per cent., and I understand that is due to agricultural 
depression, but I should like to have had that from the author ; it 
would have more authority, and be the result of research. 

He suggests that these light railways should be used for conveying 
certain classes of agricultural produce to markets. At present it is 
well known that the agricultural community devotes itself to the 
cultivation of products which are not profitable. Near towns 
agricultural produce can be grown which can command a ready sale, 
and land in the neighbourhood of towns lets at a good value, and if 
there was an easy means of communication between the country and 
the towns, the advantages of land near a town would be communicated 
and extended to land further away. It seems to me that that would 
be entirely changed if the author's plan was carried out. He suggests 
that these light railways should be tributaries to the main railways. If 
the charges of the main railways are so high that this produce cannot 
be profitably produced, then it seems to me that on the top of the 
ordinary railway rate you have a light railway rate that would kill the 
business altogether. If light railways are to be a success they must be 
entirely independent of the main lines. 

I think the author of this paper should also show what has been the 
experience of working light railways in Ireland and other countries, 
and whether the result has been to alleviate the distress. 

It may be that the object of curing this agricultural distress may 
not be the only reason. It may be a blessing to the engineering 
profession or to the railway interest, but I think that for the 
purpose of benefiting that profession or interest — if that is the only 
argument — these railways are not likely to command the support of 
the country. 

With regard to the author's criticisms on the modus operandi of 
getting Bills through Parliament, I do not altogether agree with him 
that that can be remedied in the way he suggests. We all know — 
especially those who have acted for landowners — that railway promoters 
go upon the Jesuitical doctrine that "the end justifies the means," and 
it is woe betide the unhappy landowner whose interest stands in the 
way, and therefore some protection is absolutely necessary, and that 
protection has not been provided by lawyers but by Parliament itself 
after very careful consideration. The formulae might be simplified, 
but not in the way that the author suggests. 
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Opposition costs money, and, when you know that, it makes you 
hesitate about embarking upon such a business. If you substitute 
the method suggested by the author and have simply a local inquiry 
and application to the Board of Trade, the result would be that any 
person could oppose. Instead of having four or five oppositions 
with their army of witnesses, you would have four or five hundred 
oppositions. 

For these reasons I think that any simplification of the methods by 
which a Bill is put through Parliament would have to be very carefully 
considered. 

Mr. Alfred Holt said — The tenour of the paper was such as 
made me think that I had better say nothing. Its object is how best 
to diminish the cost of obtaining Bills for Light Railways, and with that 
object we should all undoubtedly agree, for those charges have been 
for many years very excessive. That, which is the main object of the 
paper, is a subject on which I have no special knowledge, and therefore 
ought to be silent, though I most fully concur. But the last speaker 
touched upon a point that gave me a right to take up my parable on the 
subject of carriage. 

When he spoke of light railways not being feeders to ordinary 
railways, but being brought right through in order to help the farmer, 
I bethought me of some enquiries I had been recently making. 

Unless the light railways could have one station in the middle of 
every field and the other at every greengrocer's shop in the city, 
I fail to see how the transit can be cheapened by their use. The mere 
conveyance by any railway is almost costless ; the money is spent in 
the stations. I have been enquiring lately as to the carriage of hay. 
To move it from Shropshire to Manchester costs about £1 a ton, 
although the railway only gets about 8s. All the rest goes in the little 
bit of work to bring it to the railway trucks at one end and to take it 
perhaps a quarter of a mile to the stable at the other end, and it 
is that which I feel wants changing. Railway conveyance is 
incomparably cheap, it is almost costless, and I feel — though I wish 
to express myself without giving any offence — that the proposal for 
light railways is a mistake and I do not see how they can be of any 
use. The reason for their proposal is to assist agriculture. 

Now I take it that one transhipment is equal to 15 miles of cartage 
by horses on the road, therefore if you have two, as you must have on 
any system, they are equal to 30 miles. 

I may be wrong as to some of the figures, but the thing to avoid is 
the cost of transhipment and other terminal expenses. This is 
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outside the question raised by the paper, and I hope you will pardon 
me for touching upon it. 

These are the crude views that I entertain on the subject, and if we 
are to obtain cheaper carriage for commerce in Lancashire and for 
agriculture all over the country, we must wed the highroad to the 
railway system. What made the railway system? Nothing but an 
improved pathway and steam traction. Both are just as applicable to 
vehicles that can be taken along the road as they are to railway trucks. 
County Councils should frame through routes so that you could load 
hay in Norfolk and deliver it at Westminster, bulk unbroken. All 
the cost — this is a little exaggerated — but nearly all the cost of railway 
conveyance is in the stations, not on the line. 

The President, Mr. Arthur J. Maginnis, said — Anyone reading 
this paper who is not in the inner working of railways, must be fairly 
staggered by the enormous amount of money which is swallowed up 
in preliminary costs before anything is done. 

As it has been my good fortune to be able to fly about the country 
roads of England on the bicycle, I have often been struck at the 
fact of their lying useless. My idea is to adopt Mr. Holt's type of 
wagon, and not to lay plateways or anything else (I do not speak 
of such a trade as Mr. Arthur Pain brought up, because that justifies 
a light railway). The single objection now to using the roads, is 
that if you have three or four trucks coupled together and a locomotive 
pulling them and are going down hill, the trucks over-run the 
locomotive and get out of line. 

I would design the trucks as Mr. Holt suggests, so that you can 
take out the shafts and couple them up, but fit each wagon with a 
Westinghouse or other continuous brake. It is a simple thing to form 
a company to build and let out these trucks on hire to the farmers 
and trades. When you couple up five or six of these wagons, with 
the continuous brake on each, to one of the improved autocars 
which are coming, the application of the continuous brake enables 
such a train of wagons to be always under complete control, and 
you can then collect the material and deliver it anywhere you like, 
without breaking bulk. 

That suggestion strikes me through a study of Mr. Holt's pamphlet, 
which he brought before us I am almost afraid to say how many 
years ago. 

The discussion was adjourned to the next meeting. 



24 LIGHT RAILWAYS. 



UVERPOOL ENGINEERING SOCIETY. 



TWENTY-SECOND SESSION. 



NINTH MEETING— 4th March, 1896. 

AKTHUR J. MAGINNIS, M.InstN.A., M. Inst. Mar. K, Prbsidbst, 

IN THB Chair. 



The following gentlemen were duly elected to the Society, viz. : — 
Mr. Charles K Fry as a Member ; Mr. Walter W. Thomas as an 
Associate ; and Mr. John H. Hargrbaybs as a Student 



Adjourned Discussion upon Mr. Alexander Ross's paper, 
entitled — 

"LIGHT RAILWAYS: 
CONDITIONS AFFECTING THEIR CONSTRUCTION 

AND WORKING," 

which was read at the meeting on the 19th February, 1896. 

Mr. Alexander Ross said — Since last we met, a fortnight ago, 
so much has transpired in connection with Light Railways that I 
think, before we proceed with the discussion, it would be advisable to 
give a short explanation. 

On the 1st of September last year, in reply to an urgent invitation 
from our President to contribute something to the proceedings of this 
Society, I promised to give a paper on "Light Railways," and 
this was included in the programme for the 19th February last. 

By a singular coincidence Mr. Alfred Holt introduced a discussion 
on his proposed Plateway before the Chamber of Commerce of this 
city on that day, and singularly again, on the following night the 
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President of the Board of Trade introduced a Bill into the House of 
Commons " to facilitate the construction of Light Railways in Great 
" Britain," which immediately passed the first reading, and, on the 
night of the 2nd instant, it passed the second reading. 

By the Bill, provision is made to form a body, to be known as the 
" Light Railway " Commissioners, whose duty it will be to carry out 
the Act and give every facility they can for the construction of light 
railways. 

Application may be made by a County Council, an individual, a 
Corporation or a Company, or partly by all these, and a Council of 
any County, Borough, or District may construct and work a light 
railway and advance either by way of loan, or as part of the share 
capital, money to such an extent as may be authorised by the order ; 
and where the Council advances money the Treasury may also 
advance, by way of loan, any sum not exceeding 25 per cent, of the 
total amount required, and this sum to bear interest at the rate of 
3i per cent, per annum. 

The Treasury, however, may make special advances on being 
satisfied that the railway will benefit agriculture in cultivated districts, 
or be a means of communication between a fishing harbour and a 
market, and that, owing to exceptional circumstances, it would not 
be constructed without special assistance, but such special advances 
will not be made unless the Treasury are satisfied that the land- 
owners, local authorities and other persons locally interested have by 
the free grant of land, or otherwise, given all reasonable assistance 
and facilities. 

The total amount of money provided by the Treasury under the 
Act shall not exceed £1,000,000. 

On an application being made, the Commissioners are to satisfy 
themselves that all reasonable steps have been taken for consulting 
the local authorities, road authorities, and owners of land, by making 
local inquiries. 

The Commissioners being themselves satisfied, are to prepare, and 
submit an order to the Board of Trade, who will make such provisions 
as they may consider necessary for the public safety, and on their 
confirming the order it shall have the same effect as if enacted by 
Parliament. 

Under the Act it is proposed to give powers to make agreements 
with railway and other companies for constructing and working lines, 
and the Clauses Acts are not to apply except in a limited sense, 
provision being made that the settling of purchase money and 
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compensation for the taking of lands shall be referred to, and 
determined by a single arbitrator appointed by the Board of Trade, 
and the Board of Trade, if they think necessary, may also hold a local 
inquiry. 

Much, therefore, of what we contended for last fortnight is conceded 
under this Bill, but the proposal is, in a large measure, permissive and 
enabling, and as to the success, or otherwise of the measure, much 
depends upon the Commission and Local Authorities. 

The question of gauge has been entirely left out of consideration. 

Mr. E. R. Calthrop said — I feel that none who were present at 
the reading of the author's paper a fortnight ago could have failed to 
be struck with the wide grasp of subject and lucid explanation of the 
difficulties and restrictions attending the construction of railways 
under existing conditions. 

It is a paper which, in view of the introduction of the Light 
Railways Bill, I make bold to say, should be in the hands of every 
Member of the House, to enable the House to properly grasp the 
difficulties under which railway enterprise is struggling in this country, 
and to realise in what way these restrictions may be removed. 

It is a curious circumstance that in this country, which, more than 
any other, is dependent for its welfare on the efficiency and 
effectiveness of communication, external and internal, there has been 
an absolute unanimity of circumstance and sentiment restricting the 
free exercise of its agency. 

In England we tax our railway communication to the utmost 
possible extent; Government also levies a perfectly indefensible 
passenger duty; we allow landowners and tenants to make really 
absurd demands as the price of their consent to receive a benefit; we 
insist on the provision of most expensive appliances and accommoda- 
tion, and then we grumble at our rail charges being the highest in 
the world. In other countries a much wiser policy has prevailed. 
In India, notably, in the endeavour to make communication as free 
as possible, Government, native princes and many landowners, have 
united in agreeing to grant land free for railway purposes, and have 
enacted that the railways shall not be subject to taxation or local 
rates, and the ultimate consequence has been that the cost of rail 
carriage in India ranges approximately from one-fourth to one-sixth 
what it is in England, notwithstanding that rails, bridges and rolling 
stock cost much more delivered there than those on English railways. 

Again, stated in terms of gold, the whole of the railway charges 
in India have fallen from 35 to 40 per cent, by the depreciation 
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of silver. Incidentally, I may observe, that while in silver-using 
countries the railway charges have thus fallen in direct ratio with the 
fall in the gold prices of wheat, seeds, cotton and other agricultural 
produce, in the gold-using countries the rail charges on the same 
articles have increased in terms of their individual gold values from 
.50 to 100 per cent. It is due chiefly to this circumstance that of late 
years the rail charges on English railways have been such a heavy 
burden upon our agricultural industries. 

As the author has justly pointed out, the costliness of construction 
in England has had the effect of restricting the field for profitable 
extension, and we are now face to face with the position that either 
some great alteration must be made in the cost of railways, or that 
many districts undeniably entitled to railway accommodation must 
go without to the end of the chapter. 

The question that Parliament has now to deal with is not that of 
the imposition of r^trictions, which has hitherto been its sole metier^ 
but the taking of them off under proper safeguards, and I can 
conceive no better aid to the attainment of desirable conclusions than 
a careful study of the problems presented in the author's paper, which 
I should much like to see made available to the public in pamphlet 
form. I, for one, beg to tender him my very best thanks for having 
condensed so much useful information in a very readable shape. 

Mr. Charles H. Beloe said — I did not intend to speak at this 
early hour of the meeting, and would rather have heard some 
criticisms of the paper by others, but I agree with everything that has 
been said in favour of the paper. We are very much indebted to 
the author for pointing out the great difficulties that have to be over- 
come before a railway company can obtain an Act of Parliament to 
construct a railway, and the difficulties that exist in getting possession 
of land and compensating landowners and tenants. The Government 
now appear to be prepared to do away with these difficulties and to 
simplify the process. We must all hope that this Bill will pass into 
law, although I cannot help thinking that the consent of the 
landowners is one of the conditions that will be difficult to comply 
with, but I hope all these difficulties will be overcome and the modus 
operandi of obtaining the necessary powers from Parliament 
simplified. 

Having got over these difficulties we then come to the question 
^hich has long puzzled me and many others, and which the paper 
^id not succeed in elucidating, and that is— What is a Light 
Railway ? That is a problem which a great many people have tried 
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to solve, but the author abstained from endeavouring to do so ; he 
apparently left that to the members to solve in their own way. 

In the first place, the author — I think, very judiciously — ^strongly 
deprecated any alteration from the standard gauge of our English 
railways. Of course, as he pointed out, in new countries, where new 
railways are novelties, narrow gauge railways can be introduced with 
very great effect, but I quite agree with him that it is essential that 
any light railway should be able, to carry the ordinary railway wagons 
which carry agricultural and other produce. That being so, the 
construction of the road, although it may be lighter than the main 
line, cannot be reduced very much in cost. A slight reduction of 
the weight of the rail and chairs is practically all that can be obtained 
in this respect. 

Then the author advocates that the line should practically follow 
the surface of the ground to a very great extent. Well, that in 
many places means having heavy gradients, that means heavy 
locomotives, and you cannot reduce the weight of your permanent 
way to any material extent, so that unless the country is flat and 
suitable, it is difficult to see how the cost of construction is to be 
reduced to a very great extent 

The author advocates the use of a much more inexpensive form of 
fencing. 1 do not know myself that anything very much cheaper 
than the light iron fencing, which is now so commonly used for 
railways, can be employed for the lightest of light railways. Unfor- 
tunately cattle have no more respect for the fences of a light railway 
than for those of a main line, and a few valuable horses injured 
would be a very serious tax on a light railway company. 

Another point, as being the means of a saving in the cost, is the 
dispensing of bridges and substitution of level crossings over roads. 
We all know the very great objection there is to level crossings in 
public roads, especially in what I may call a crowded agricultural 
county like Lancashire. What might apply to Dorset or Essex would 
not apply to the neighbourhood between Liverpool and Manchester. 

Again, I see that the author suggests that, in the case of these level 
crossings, the roads should have the preference over the railway, that 
the gates should be kept closed against the railway and open to the 
road, and that they should only be opened to the railway after the 
train had been pulled up by a signal in connection with the gates. 
That means not only the introduction of expensive interlocking gear, 
but also of permanent gate-keepers. When the annual cost of these 
signals and gate-keepers is taken into account, it is very doubtful 
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whether after all the bridge would not be a more economical 
construction than the level crossing, gates, gate-keepers and signals, 
so that so far I have not been able to see very well where the 
reduction in cost is going to be brought about. 

It has been often suggested that light railways or tramways should 
run along the side of the public roads, especially where there is a 
margin of ground unoccupied by the actual roadway and yet 
dedicated to the public. I have never seen that successfully carried 
out except in one or two instances. I know one instance where I 
had a very painful experience of this state of affairs ; I allude to the 
light railway running down to the Mumbles, which is a railway 
running down the side of the road, and the constant annoyance 
and trouble experienced in paying compensation for accidents was 
very serious indeed, and I am quite sure if you attempted to run a 
railway along the Prescot and St. Helens turnpike road, the amount 
of claims for damage would be very heavy indeed. Again, every man 
in this locality seems to think that his land is sooner or later going to 
become building land, and if you have a railway line between his field 
and the centre of the road, he will claim damage for frontage. 

All these are difficulties that I venture to throw out in the hope 
that somebody will propose a remedy for them. 

Of course one remedy that has been tried is the construction of a 
tramway on the high roads which should be able to take railway 
wagons and yet not afford any obstruction to the ordinary traffic. 
I do not think, however, that anybody has succeeded in designing a 
tramway of this description which would answer the purpose. 

The only serious attempt with which I am acquainted was made in 
the Vale of Clyde Tramways, where it was expected that the goods 
wagons would run from the railways to the shipbuilding yards. The 
wagons were to run on the edges of the flanges of the wheels which 
ran in the narrow grooves of the tramway rail. This acted for a 
time, but the result was that the tramway was cut into by the action 
of the flanges of the railway wagons, and unless some rail can be 
devised to accommodate these flanges, I see very great difficulty in 
the way of laying railway tramways on the high roads. 

There have been many devices. My friend, Mr. Alfred Holt, has 
made a great attempt to solve these difficulties, and we all wish him 
success. . There are many great difficulties, but some of them are 
not insurmountable. 

We have also Mr. Calthrop's scheme, which I thought he would 
explain to-night, and to that of course there is the very great 
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objection that you are carrying double the amount of dead load in 
proportion to the paying load. In addition to that the wagons 
would be away from the farm for a very much longer period than they 
are at present, and I am not sure that the farmers would lay out the 
additional amount of capital required to provide the additional 
number of wagons. 

The difference between an old country and a new country, or a 
colony in a new country, is that, in the latter, people are willing to put 
up with a great many imperfections in their mode of transport for the 
sake of railway communication. 

In America it is a common saying that the railway must be built 
first and the country will come afterwards. Here it is different. We 
are accustomed to have everything very secure and pleasant for all 
of us, and not to sacrifice those comforts and luxuries for this 
transport question, but I think now, if we are to have light railways, 
we shall be obliged to forego a great many of these restrictions, 
which may be desirable, but which we must dispense with. 

I wish the author would tell us whether he has made any estimate 
of the probable cost of such a light railway as he intends for a county 
such as Lancashire; the cost of the permanent way, fencing, level 
crossings, keepers' houses, signals, &c. — generally ihe cost per mile of 
such a line as he intends as compared with the cost of an ordinary 
railway. 

Mr. Geo. Farren said — I think the Societv is much indebted to 
Mr. Ross for his extremely interesting, and I will add, most timely 
paper on Light Railways, or in other words, cheaper means of 
internal communication. 

There is no doubt that, at this time, the whole country is eagerly 
looking for such means of communication — as witness the Manchester 
Ship Canal and the new autocar motors. In the distressful state of 
agriculture which is now almost expiring as an industry, that industry, 
and in many places the fishing industry, are looking to cheap 
railways which will enable them to put their goods, with a very short 
local carriage, on a truck and without disturbance to go straight to 
its destination as fast as it may be possible — for delays interfere with 
the freshness of all goods. 

I do not think the author need have apologised for the non-technical 
details he has laid before the Society, because engineers must, and 
are bound to, consider everything relating to transport from ever}'^ 
point of view, and neglect to do so would argue incapacity in their 
general work. 
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The author has brought his review up to the very latest time at its 
deliver}'. 

Now I happen to be the Chairman of the Light Railways Committee 
of the County of Carnarvonshire, and we have there a part of the 
County to the west, which is 20 miles from a station and without any 
railway communication whatever, and this with about 40 miles of sea 
coast with abundance of fish, which might easily be brought to market. 
There are also mines and quarries without any means of communica- 
tion with the outside world by railway. I know, therefore, that there 
is a great demand for such communication in that part of the world. 

I also attended the Light Railways Association, only getting 
the invitation to do so after the County Council had met, and therefore 
I was not authorised officially to act for them, but had to content 
myself with holding a watching brief. I was one of those who had 
an interview with Mr. Ritchie on the subject, and can take the history a 
little further, therefore, than the author has done. 

Mr. Ritchie promised almost everything demanded, and his Bill is 
now before the House of Commons. 

It would almost seem as if the author had been the private adviser 
to the Government, so accurately does his paper represent, not only 
the demands made by the Light Railways Association, but also the 
compliance of the Government therewith, except that it goes a good 
deal further than he has dared to do — that is, in dealing with other 
people's money, which is always a tremendously difficult subject, and 
one that must be approached with the utmost caution. 

As to the hopes of the Light Railways Association. The first 
point insisted on was that the Parliamentary preliminary expenses 
must be kept down, for otherwise the mere weight of them would 
crush a struggling bill. Mr. Ross has given us the estimates of an 
undisputed bill, which he estimates at £100 per mile. Now this is 
nearly equal to the cost of a locomotive per mile, for 1*19 of a 
locomotive will work one mile of train. But should the line be 
opposed the preliminary cost may be anything. 

In the next place, it was insisted that the Board of Trade regulations 
must, on condition of the speed being greatly diminished, be greatly 
relaxed. First, as to fencing, next as to the safety of the public who 
are bound to take care of themselves. There seems no reason why 
every member of the public should be wrapped up, as it were, in 
cotton wool and taking no care of himself as if he were a baby, by a 
huge official system. What should be done is exactly what is done 
in America, where every one has to look after himself, and as is done 
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on the Swansea and Mumbles Light Railway, and as is done in 
Dublin, by a line which goes from Phoenix Park some ten miles 
inland without fencing and no stringent regulations. 

The next point was, that landowners in purely agricultural districts 
should give the land for purpose of light railways and so prevent 
their land from being valueless, as is now so often the case. 
Major Rasch, M.P., who belongs to Essex, says whole miles of 
country are there going out of cultivation, the farmers having lost 
their capital and the landlords their rents. 

Landowners giving the land should lead to a very different result 
from that described by the author, who said surveyors and engineers 
were formerly considered as trespassers and interlopers of the very 
darkest and blackest hue. 

And next, it was demanded that Local authorities, if satisfied as to 
the feasibility of a scheme, might either help by a small rate or invest 
some of their cash in the undertaking. But the local authority was 
designated as the chief moving power in the light railways, or people 
who would at once provide the cash for it. 

Another demand was made, but this was not insisted on, that 
farmers and agriculturists should be entirely exempt from taxation 
for this purpose. 

And a further demand was made for Government loans at a very 
low rate of interest. This, of course, is equivalent to a request for a 
gift of money to any light railway, for the Government must get the 
money from elsewhere, and the rate of interest is the same for any 
good borrower. 

It would appear that Holland and England alone have never 
prepared themselves for light railways, and Mr. Ritchie said that 
they pay about three per cent in France and Belgium, where they 
do great good to the agricultural industries — and where the authorities 
very seldom have to put their hands in the pockets of the ratepayers 
for cash to make good the deficiency — and Mr. Ritchie thinks that 
it will be of great good here, and has placed his Bill before the 
world, with a large Government grant of £1,000,000 in one year, 
with proper securities, and they may give £250,000 out of this for 
very poor districts. This, no doubt, will be strongly contested in 
Parliament. 

Of course there is so much money in England that if it could be 
shown that a line would pay even four per cent, capital would 
instantly be forthcoming ; and, as the author suggests, why should 
industries which can hardly now pay their way be further called 
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upoii to support another industry which evidently cannot afford to 
pay its way ? 

There is one important point, however, which always appeals to me. 
Agriculture is still the most considerable individual industry, but is 
largely and continuously decreasing. 

I should like to bring forward the following figures as bearing 
on the question, which would strongly tell in time of war : — 

40 years ago. Last year. 

Population of British Isles 27,767,388 ... 39,580,000 

British Wheat acreage acres 4,036,969 ... 1,454,012 

British Wheat (deducting seed) ... qrs. 16,427,742 ... 4,365,943 

*' Gazette" average price per imp. qr. ... 70s. Id. ... 23s. Id. 

Nett Imports, Foreign Wheat and Flour qrs. 2,983,000 ... 24,763,768 

I have been further informed that this year we shall only grow 
one-half of what we did last year, and that we shall import 27 J million 
qrs. of wheat We used to grow 16J millions. W^hat has become of 
the agricultural labourer whose labour was necessary to the soil ? It 
is idle to talk of restoring them to the soil by three acres and 
a cow — which means capital and no labour at all. 

The question is whether we are not burning our candle at both 
ends at once by this neglect of our agriculture, instead of adopting 
the old Italian motto oi festina lente. 

We are almost entirely dependent on the foreigner for ail our 
food, for we are now importing meat, fish, fruit, &c., as well as 
bread. England will become a country where unheard-of conditions 
will prevail. It will become a purely manufacturing country 
entirely dependent on outside supplies for its existence, a state of 
things rather alarming to contemplate, and which the Government 
are alive to by their recent additions to the Navy. It acknowledges 
we must be prepared to fight for every mouthful of bread we eat. 

In case of war the price of bread would rise enormously. It would 
not be one penny per pound ; and the money now being made by other 
industries, not agriculture, would be ruthlessly torn from the owners, 
plus an amount of interest which would be cumulative for many 
years past. 

And the question arises, whether it would not be well to spare a little 
to agriculture in a light railways bill, so that at any rate we might 
have more than a four or six weeks' supply from our own soil, and 
this is what is hoped the bill may do, with the aid of landlords, County 
Councils and Government help. 
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This is but one of the few remedies that can be applied to agricul- 
ture, short of protection. 

The idea that one failing industry can be helped at the cost 
of another, is, as the author says, absurd; because the question would 
arise, which industry is to support it? But agriculture, being the 
greatest industry in the country, is of the utmost importance to the 
community at large, and I fear we only need a war to show the 
magnitude of that importance — which I hope we may never have. 

Mr. Henry H. West said — When I first saw the announcement 
of this paper, I expected that we should have heard something, with 
the authority which the author can bring to bear upon the subject, of 
the objects which the promoters of Light Railways had in view ; 
that we should have heard something of the results which light 
railways, already existing, have attained, and something of the 
commercial prospects which light railways had to offer in any 
future ventures. I half expected, too, that there would have 
been some information given to us as to the structural features and 
engineering points that would have to be considered in the 
carrying out of any works of this kind ; but, when I came to consider 
the scheme that I had sketched out in my mind, I thought I had 
provided, not the skeleton of a paper, but the table of contents for a 
volume; and I came to the conclusion that the author knew very 
much better than I did what ought to be the character of a 
preliminary paper on this subject. 

I am sure the Society is to be congratulated on the amount of 
valuable information that is collected together here in a very compact 
form, much of which is new to many of us, if not absolutely 
new to most of us, and I think we have to thank the author very 
much for having put it in this shape. I think there is no doubt at all 
that this Society will sympathise with the author in his denunciation 
of the extravagant expenditure that has to be incurred before any 
public work can be entered upon and actual work commenced. 
We need not go fuither on that point. 

The author has struck a right note in explaining that what 
is meant by a light railway is not exactly a light railway but an 
inexpensive railway. I think popular misconceptions should be 

• • • « .  • 

brushed away. The view of "the man in the street" about light 
railways is somewhat the sort of thing that we see in the advertising 
columns of our engineering journals — a negro with a complete set of 
rails and sleepers walking away at his leisure, to plant them down 
wherever they may be wanted. However, that is not the sbitof 



LIGHT RAILWAYS. 35 

thing that is meant by light railways ; we use the term although it 
does not exactly express what we mean, and in my use of the term let 
it be understood that I mean what the author means, an inexpensive 
line. 

We are all apt to think well of anyone who expresses what we 
think ourselves, and when the author said he considered that the 
4-foot 8^-inch standard gauge must be the gauge for light railways, I 
felt very great satisfaction in finding that he expressed himself 
as I should have done on the same point. I am not prepared to say 
that that gauge is the only gauge which agrees with the eternal fitness 
of things. I have too often felt the advantage, when I have been 
designing locomotives — a good many years ago now — that two or 
three inches more between the rails would give me, to consider 
4-foot 8i-inch a Heaven-sent gauge. This country has had quite 
enough of the battle of the gauges to serve us for all time. If 
we do not have the standard gauge, we come to this, that we shall 
have to face transhipment. That is the keynote of the whole 
thing. If we are to have light railways to do us a good turn, serve 
us well, we must be able to work them with through traffic. There 
is no question in my mind — I express it as my own opinion — there is 
no question in my mind that the traffic must be able to go right 
through from main lines to these light railways and vice versa, the 
result of which will be that the permanent way must be constructed 
in a way which will make it capable of carrying the heaviest 
rolling stock of the trunk lines. On the other hand the rolling stock 
of the light railway must be made as heavy as is necessary to fit it for 
travelling on the trunk lines. The result it appears to me will be 
this, that our light railways will be so expensive that we shall be in 
the position that they will not pay. Of course there may be individual 
cases where the circumstances are favourable for the development 
of a traffic that does not at present exist, and no doubt there 
would be some light railways constructed that would pay, but a very 
large proportion, and I fear by far the largest proportion of those that 
will be proposed, would never pay any dividend at all, except so far 
as they help other railways by their presence. Under these circum- 
stances what is to be done? There is the proposal that the State 
should aid these railways. Now I am not going to enter upon the 
question of whether it is right or wrong to give State aid to a 
commercial enterprise of this kind — that is too large a question to 
discuss in an Engineering Society — but it appears to me that there is 
another course open to us. 
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There are two very notable schemes before the engineering and 
commercial world at this moment: one is the scheme of Mr. 
Alfred Holt for his plateway, and the other that of Mr. Calthrop for 
a narrow gauge railway, which aims in a different way at practically 
the same thing. I am not going now to express any opinion in 
favour of one rather than another, but I do say this, that any 
arrangement which will allow you to take your stuff from the place 
where the journey begins and never break bulk until it is delivered at 
the door of the man who wants it — any scheme of that kind has the 
elements of commercial success. 

Mr. Holt some time ago proposed, as you all know, a scheme for 
a railway of that sort — I call it a railway because it is a railway, 
and not a plateway — over probably one of the richest pieces of 
carrying ground there is in the world ; and, largely due to the very 
great evils that the author has drawn our attention to in this paper, 
that scheme fell through. If that scheme were resuscitated or Mr. 
Calthrop's scheme — at the moment I do not care which for the 
purposes of argument — but if some such scheme were renewed, I believe 
there is the possibility of traffic, not only the possibility, the inevitable 
certainty of traffic between this port and the whole of the manu- 
facturing districts sufficient to make such a scheme pay a very 
excellent dividend indeed. 

Mr. Holt has a graphic way of stating what he wants to put 
before us, and he told us that the haulage of goods on a railway 
costs nothing. I believe these were his words. I dare say it does 
cost practically nothing. The great cost is handling. Mr. Holt said 
on a recent occasion that the transport from point to point was 
almost as cheap as sea carriage, where you have no capital account 
for permanent way and no standing charge for maintenance of 
permanent way. If that be so — and if it is wrong it can be proved 
to be wrong and in what degree — if that be so, then where does all 
the money go ? Shareholders know that it does not go in dividends. 
It goes in charges for handling the stuff. Now the great point is how 
to avoid breaking bulk. Mr. Holt and Mr. Calthrop each suggest 
a way. 

I believe I was a plateway man even before Mr. Holt. Long 
before I was a plateway man, the Northumberland colliery engineers 
were plateway men, and made a very good use of it. Many years 
ago, when tramways were first introduced in this country, I brought 
forward a scheme, and put it before that great man of his day, 
George Francis Train, for making a plateway which would enable 
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any person having vehicles of the right gauge to run upon it and 
get all the advantages of a convenient, useful and frictionless pathway. 
I am not yet convinced, though facts have gone very much against 
me, that the best tramway for the public would not have been such 
a thing as I schemed, which would have allowed anybody to use it 
and have no monopoly. 

Whether Mr. Holt has done exactly the best thing in saying, " I 
** will put my guiding feature on the rail and not on the wheel," I am 
not prepared to say. There is a good deal to say in favour of each. 
It is quite conceivable that a vehicle might be constructed in which 
the guiding feature was on the wheel and yet that vehicle could run 
on the ordinary road as well as along the iron track. One advantage 
of putting it on the wheel would be that you would be enabled to 
link up an immense track of tramways that go through all the 
manufacturing districts, and they could then be brought into 
association with the line that was serving the general traffic. 

I have considered this subject a good deal, and I have no doubt in 
my own mind that there is a solution of the difficulty, for such a 
district as this, in such a scheme as Mr. Holfs or Mr. Calthrop's. 
A light railway would never do what they would do here; never 
could, in the nature of the case, fulfil the duties that either of these 
schemes would very efficiently fulfil. 

Col. Morrison said — I am greatly complimented by the invita- 
tion you have extended to me, but, at the same time, I confess 
that I am very badly equipped for taking advantage of it, because I 
cannot profess to speak in this assembly with any knowledge of 
engineering subjects. I can only express the great obligation I have 
been under in having been honoured by an invitation to attend this 
discussion, and to assure you of the advantage which I hope I have 
derived from the very interesting and valuable remarks that have been 
let fall to-night. 

I am particularly pleased to hear the opinion of the very competent 
authority who has just addressed us, to hear that, in his opinion, the 
schemes which have been put before us during the last few days by 
Mr. Holt and Mr. Calthrop contain in both of them, as I understand, 
the elements of a successful line between Liverpool and Manchester. 
I feel quite convinced that if that should be arranged to the satisfac- 
tion of the commercial community, that community will be very 
grateful indeed to one or both of these gentlemen for having solved 
what is at present a very great difficulty in this city. 

It is extremely encouraging to hear that carriage by some such 
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railway or line, as is suggested, would actually be cheaper than 
carriage by canal, and I was very much struck, I confess, by the 
reasons that he gave, representing as he did that the cost of carting a 
consignment of goods, of placing them in the barges — especially such 
large barges as are used between Liverpool and Manchester — unloading 
them again, placing them on the cart, and then carting them away to 
their destination, that all these operations of handling would make the 
cost of transport more by canal than by plateway. Well, that is a 
notable fact which people generally have not fully taken in up to the 
present time. 

I do not think that I ought to trespass upon the time of this 
meeting with further remarks from such an outsider as I am, but I 
trust that the Bill which the Government has introduced may assist 
materially in the solution of this question. I do not know myself how 
far it is suited to our circumstances in Liverp>ool. For example, I 
observe that very considerable precautions are taken to see that the 
local authorities of the districts through which the railways pass shall 
imite in asking that the railway should be authorised. I have very 
little doubt that the local authorities of Liverpool would take it up, 
but I imagine that we should encounter very considerable opposition 
from the local authorities in the neighbourhood of Manchester. 
Then there has been a suggestion that there should be some guarantee 
from local authorities towards a dividend on the line in order to 
encourage shareholders to put their money into it. I do not see that 
there is any provision in the Bill for anything of that kind. I believe 
a contract of a local authority with a light railway company may be 
construed in that sense, but at all events we are undoubtedly making 
progress, and it may be that if it is considered necessary some amend- 
ment may be introduced in the Bill. 

Mr. J. A. F. AsPiNALL said — As a general principle I think it is 
very much better that these railways should be made of the ordinary 
gauge, but on the other hand it is equally advantageous that the 
Government have left that question open, so that Light Railways may 
be constructed of narrow gauge in certain places where the broad 
gauge would not be suitable. In many places it will be an advantage 
to a light railway if it is saved the capital expenditure of providing the 
rolling stock. For the ordinary gauge it would only have to provide 
the locomotives which are necessarily light. The wagons from the 
parent line would run on the light road. I am afraid, from remarks 
that one sees in the Press, that there is an idea that the light railways 
are necessarily narrow gauge. That is not so. I myself have known 
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some light railways 5 feet 3 inches upon the Irish lines, others 4 feet 
8^ inches in England, and I have a liking for the narrow gauge which 
I use every day in our Lancashire and Yorkshire works at Horwich, 
viz., 18 inches. We have seven miles of rails and four locomotives 
in steam every day. 

There is little doubt that if in some poor district where it was 
innpossible to put a 4-foot 8^-inch gauge, you could construct a light 
18-inch narrow gauge tramway, with the sharp curves that such 
a gauge enables you to use, you could go into any farmyard; I think 
that would be a great advantage to the farmer. If you wanted any 
other argument to show what such a line can do, those who went to 
the Paris Exhibition will remember how the railway which took you 
over the whole exhibition was constructed of a gauge of 18 inches. 
There you had locomotives with outside cylinders, carriages which 
seated 40 or 50 people, and the number carried was something 
enormous. In Woolwich Arsenal, again, you will find a very complete 
system of narrow gauge lines and very efficient rolling stock. Of 
course you find the same thing abroad. Last year I met in South 
Africa a gentleman who had just come back from the opening of the 
Beira Railway, a 2-foot 6-inch gauge, and there they carry the whole 
of the heavy materials for the Northern District of Charterland. The 
wagons are of a very suitable size. They carry all their horses in 
covered vehicles, as the country is invested with flies, and they have 
not the slightest difficulty in carrying the heaviest machinery. 

With regard to the cost of working some of those light railways, it is 
perhaps a little bit unfortunate at this time, when people are so anxious 
to see light railways constructed in this country, that if you look at 
the returns which are issued by the Government in their Blue Books 
you will find that the Irish light railways in 1894, which are working as 
separate concerns, had a mileagie of about 230 miles over 1 1 separate 
concerns. They had 41 locomotives, 121 passenger vehicles, and 466 
goods vehicles. The expenditure was £58,978, and receipts £52,483, 
leaving a loss of £6,495. This deficiency was greater in 1893, when 
it amounted to £10,066. That of course is a serious thing, but there 
is no doubt I think that where light railways have been constructed 
in connection with the trunk lines, the railway companies have been 
willing to bear a certain amount of the loss which appertained to the 
light railway itself, because they get a longer haulage of the goods 
which they received on their own lines, and that compensated them 
for their losses. 
I remember being concerned in the working for some years, when I 
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was connected with the Great Southern and Western Railway of 
Ireland, of a small light railway constructed under a Special Act of 
1868. It was 4^ miles long and worked by a locomotive, of which 
we afterwards built one or two others of the same pattern, which had 
attached a carriage upon a mere frame, so that the cost of the rolling 
stock was reduced to a minimum so far as the carriage was concerned. 
The locomotive expenses for several years amounted to 4^d. per 
train mile. That is a rate which, if you compare it with your Overhead 
Railway here, you will find it very much the same. The amount of 
coal consumed was only about 14 pounds per train mile, and there 
the loaded wagons from the Great Southern and Western Railway 
passed straight on to the line, saving the cost of transhipment. 

Such 18-inch gauge railways as I have indicated would cost very 
little per mile run, and would not take up much room on country roads. 
The rolling stock would not be costly, and if in any case it were found 
that locomotives such as we use at Horwich could be used, they 
would not cost more than £350 each. 

I think, perhaps, it would be of interest, as so much has been said 
about the comparative cost of broad and narrow gauge lines, if I told 
you that you will find several papers printed in Vols. XIII., XV., 
and XXII. of the Trans. Inst. C. E. of Ireland, where that subject 
was discussed and re-discussed very often on account of the number 
of railways made in that country. These papers go into very minute 
detail in the way of cost. Mr. Lewis there complains about 
the excessive cost that was put upon them by Parliamentary cost in 
the first place, and Board of Trade requirements in the second. 
He makes out that the 3-foot gauge railway cost about £3400 
per mile. 

Mr. CoARD S. Pain said — I should just like to explain two points 
which I think the author did not draw particular attention to in his 
synopsis of the Light Railway Bill, and which rather affect the 
discussion. 

In Section 5, it is provided that where the landowners have given 
the land, and the Treasury contribute towards the cost, first of all that 
contribution shall bear interest at the rate of 3J per cent., and be 
refunded in a period of 60 years, and also that in that case there shall 
be no rating on any other basis than as agricultural land, as it was 
before. 

The other point I wanted to draw your attention to was that Clause 9 
says that the Board of Trade " shall " modify the provisions for the 
public safety. 
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Now I should like to say a word or two about a much abused 
person in the paper and discussion, />., the landowner. I will take 
my text from a remark of Mr. Calthrop, which may be present to 
your minds, when he said that ''the railway companies allowed 
" landowners to make claims, but they do not always allow them to get 
" them." 

Some of the railway engineers have been making it appear that the 
railway companies are philanthropic concerns. If that were so 
our meeting here to-night would have been unnecessary, as 
the companies would have made such lines as we have been talking 
about. As a matter of fact, the companies very naturally have 
made the railways only where they thought they would pay; and 
I think if you will look at the Stock Exchange records of the stocks 
of the various large railway companies at this present moment, you 
will find the comp>anies have not done so badly, although the landowners 
have been so hard upon them. I will not detain you longer now, but 
I ask you to believe me that the question is not all on one side, and 
that the landowners have interests that ought to be protected. 

Mr. R. E. Johnston said — I do not think that the construction of 
Light Railways is going to assist the agriculturist to anything like the 
extent that is anticipated. The present agricultural depression is felt 
by the farmer who is adjacent to the existing railways, and, furthermore, 
the farmer has carts and men at his disposal, and it would be just as 
well to take the articles to the main line as to ship them on a branch 
line. 

The plateway appears to be open to the objection that it has no 
large terminal at each end. All the goods concentrating from the 
large cities upon the termination of that plateway must naturally cause 
a great congestion, unless there is some depot in which they can wait 
and take their turn, because if the plateway, which must cost a large 
sum of money, is to pay, there must be a great traffic over it, and it 
will require a great deal of regulation where there is tributary traffic. 

Then, again, the want of a depot like that means that the loaded 
carts must proceed direct to their destination, and it is not always 
convenient for the person who is to receive these goods to have a 
number of men standing there to set to work to unload, and if this is 
not done it means the blocking of the streets in the cities. 

With regard to the construction of light railways themselves, there 
are, no doubt, districts where they would be useful, and I should fancy 
that if nothing but the ordinary 10-ton wagon, which means about 
eight tons on the axle, were used, and if the locomotives were limited 
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to that, the permanent way itself might be reduced 25 to 30 per cent, 
in cost. 

Then, again, with regard to the objection to level crossings costing 
so much to attend to, a very large proportion of these, with the 
exception of the main public thoroughfares, could be very well managed 
by the platelayers' wives, so that there must naturally result a very 
considerable economy in that respect, and older men would be quite 
good enough for dealing with them, so that if level crossings are largely 
recognised in any future Bill, there is a cheap way of looking after 
them. 

The standard gauge has the prime advantage that you have no 
break of bulk, and for agricultural produce, with the exception of 
wheat, hay and straw, it is very material that there should be no 
transhipment. 

If these railways are to be constructed, there will have to be some very 
considerable control exercised over them in their construction, to see 
that we do not have a repetition of a contractor's line, which simply 
means that the parent company have to reconstruct the line from one 
end to the other. 

Mr. John A. Brodie said — It appears to me unlikely that any 
one system of light railway, tramway, or plateway construction can be 
found which will meet the very varying requirements of different parts 
of this country. In the case of lines from Liverpool, particularly, it is 
of the utmost importance that the subject should be most carefully 
considered by competent people before any one scheme is finally 
adopted, and I am very glad to hear that the Liverpool Chamber of 
Commerce has decided to appoint a representative committee to go 
into the matter. 

The probability of an immense increase in the number of auto- 
matically moved vehicles on our public roads in the near future 
should not be lost sight of, and it may well be found that some 
modified design of tramway or plateway will best suit the requirements 
of the traffic and of the road authorities, as certainly no flimsy light 
railway construction could be permitted to be laid in the main roads 
of Lancashire, in the neighbourhood of Liverpool or Manchester. 

Mr. Alexander Dalrymple said — I feel that I ought to apologise 
to you for venturing to speak in connection with Light Railways, 
because with them I have had no direct experience. Nevertheless, 
I feel justified in stating that in this country, at all events, we 
have, speaking generally, no need whatever for light railways. They 
are of the greatest service in such countries as New Zealand, Australia, 
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South Africa, and India. I consider, too, that if the talent which is 
now being concentrated on the introduction of light railways to this 
country were concentrated upon the removal of the harassing laws 
and bye-laws which hamper the use of traction engines on common 
roads, it would soon be demonstrated that there really was no need 
for such light railways. 

Traction engines performing such work are represented on these 
photographs which I, with your permission, submit for inspection. 
Fourteen days ago I had the pleasure of hearing Mr. Holt's lecture 
on the plate railway scheme between Liverpool and Manchester; 
that is a scheme which, in my opinion, ought to receive the 
fullest support of the members of this Society; it is a scheme 
which would answer the purpose intended remarkably well. Traction 
engines could readily be used on such a railway, and however 
heavy the loads might be which a given traction engine could 
haul on a common road, much heavier loads could be hauled on 
this plate railway. This light railway, if I may use the expression, 
would be especially suited for traffic between Liverpool and 
Manchester. It need not be carried into the heart of either town, 
but terminate on the outskirts of each, at what may be termed a 
mustering ground, where the traction engines could collect their 
wagons previous to starting their journey on the railway. I have 
had very little experience with traction engines on common roads, 
and that little is sufficient to justify my stating to you that they will 
do in this country much better and much cheaper what it is intended 
should be done by light railways. Personally, I have to thank 
the author for his very interesting paper. 

Mr. Alex. Ross, in reply, said — Dealing first with the discussion 
at the previous meeting, Mr. Fox was the first speaker, and I think 
I may say he generally acquiesced in the propositions contained in 
my paper. He drew attention to the railway in South Africa, of 
which Mr. Aspinall spoke subsequently, and of which Sir Charles 
Metcalf is the engineer, and he pointedly referred to the fact that in 
many of the South American and other railways there was no 
fencing erected. 

The next speaker was Mr. Arthur Pain, a gentleman who has 
taken a deep interest in this subject, and brought it before the 
Surveyors* Institute in an able paper, when a lengthy discussion 
followed by gentlemen whose life work it is to deal with land and 
property. Mr. Pain only took one exception to the proposals as 
referred to in my resum^, and that was where I had said that the 
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enhanced value of the land should be taken into consideration. Mr. 
Pain thought not I confess I rather put that point forward for the 
purposes of discussion than for anything else. I turn back, therefore, 
and agree with Mr. Pain on that point 

He also referred to the great difficulty he had in some schemes to 
come to terms with the local railway companies respecting junctions. 
I think he must have been unfortunate in his experience. Companies, 
I feel sure, would not object if the lines joining them are likely to 
bring traffic to their railway. 

The next gentleman was Mr. Rerce. I am sorry he is not here 
to-night, because he criticized me adversely, but as he is not here I 
will not say all I intended to. I will say, however, that he is a 
lawyer, and felt, I think, that under the proposals mentioned in the 
paper, the position of the lawyer would be very much changed from 
what it has been in the past 

Mr. Holt was the next speaker, and he had just read his paper, 
laying his plateway scheme before the Chamber of Commerce. I 
heard Mr. Holfs views when he introduced them some years ago 
before this Society, and I have nothing adverse at all to say to his 
scheme. I can foresee difficulties in many respects in going through 
the streets and in getting vehicles suitable for all purposes. 

As to Mr. Calthrop's scheme, again I am at a loss, as I have not 
seen it, but I hear that he too has put his proposal before the 
Chamber of Commerce, and I will read it very carefully through. 
Generally speaking he agreed with the proposals as contained in my 
paper. 

I am much obliged to Mr. Beloe for his very thorough and friendly 
criticism. All that Mr. Beloe says is bound to be practical and to 
the point It is quite true that I have not described a light railway, 
on the contrary I have alluded to the name as being a misnomer, and 
I go on to say that it would be better described as an auxiliary, 
subsidiary or tributary railway. 

Then again, on this point, I say in the paper " the question arises, 
" why does not private enterprise, which has provided all our railways 
"up to the present time, make these further necessary lines ? " The 
answer is "that railway authorities and promoters, as capable business 
"men" — I did not say as philanthropists — "cannot see that it will 
" pay them to do so under existing circumstances. Then how can 
"the circumstances be altered, so that private enterprise will 
"continue?" &c. 

It appears to me that we cannot define here what a specific railway 
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should be. It must depend upon circumstances ; there must always 
be railways and railways. Through a purely agricultural country where 
there is nothing but fields, a railway would be very much less likely to 
pay than a railway where there was even one colliery or manufactory 
en route, so that every circumstance must be taken into consideration 
in each case. I agree with Mr. Aspinall when he says there are times 
and places when you must have a narrow gauge. I am sorry, but I 
cannot define Light Railways better than that. I would say that, in 
many instances, these railways should be branch lines to the main 
lines, and would be a railway which the ordinary wagons would use, 
and although you made the railway strong enough and heavy enough 
to bear the ordinary wagons, you would not make it strong enough to 
carry the ordinary engines and other heavier vehicles. This would 
give a gain in all departments of construction. 

Then, as to level crossings, Mr. Beloe suggested rather that if things 
were carefully looked into, probably bridges would be the cheaper of 
the two. I think I said in my paper that the bridge, in point of fact, 
was a mere trifle compared with the cost of excavation or embank- 
ment that necessarily followed a bridge, and therefore the level 
crossing was really the key to obtaining a cheap railway. You not 
only save the cost of the bridge but also the cost of the approaches, 
whether they are sunk down or raised on an embankment. Level 
crossings are objectionable, I quite agree, but there are plenty of 
cases in which the roads are not so very busy ; I am not alluding to 
such a place as Lancashire, but to purely rural districts. 

As Mr. Johnston puts it, you want houses for the platelayers, and 
their wives could attend to the gates, or aged people who are past 
hard work could attend to this duty. 

I quite agree with Mr. Beloe as to tramways on roads. I did not 
allude to it in my paper, because I do not think much can be attained 
in that way. Invariably, when you get a tramway alongside the 
road, it becomes a channel for the surface drainage, and to be 
properly made it should be raised, thereby adding to the cost. 

As to estimates, Mr. Beloe will understand that I did not enter 
into estimates, because there must be a variety of railways, and I 
scarcely thought I could give estimates with any degree of satis- 
faction. 

Mr. Farren gave a very excellent address, and I think, on the 
whole, he agreed with my proposals. 

Mr. West also requires no special remark from me. He agreed, 
I think, with me that the ordinary gauge should be the gauge as far 
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as possible until such a limit comes that you must go into the narrow 
gauge. 

I am much obliged to Colonel Morrison for his remarks, and to 
Mr. Aspinall for his speech. It was very interesting, and he agreed 
with me as to the gauge, and pointed out that while you can do an 
enormous amount of work with a narrow gauge line, it is the break 
of gauge at the junction that is the great drawback. The railway at 
the Paris Exhibition carried an enormous number of passengers ; but 
this was a case in which it was a system by itself. 

Mr. C. S. Pain enlarged upon some of the points in the Bill, and I 
am obliged to him, as my statement was merely an epitome of it. 

Mr. Pain takes the side of the landowner, and seems to say I was 
rather hard on him. I did not intend this, but the market value of 
the land has gone down, and if railway accommodation is necessary 
the landowner must help in obtaining it. 

Mr. Brodie quoted from me, but got only half way. He said 
" these branch railways must be to the main lines as a stream is to a 
" river." There he stopped ; but I continued, " adding volume to the 
" flow along its trunk." 

Mr. Dalrymple does not call for any remarks from me, and I agree 
with Mr. Johnston in what he said. 

CORRESPONDENCE. 

Mr. Ernest S. Wilcox wrote : — 

I much regret not being able to attend this evening to join in the discussion 
on Mr. Ross's valuable paper. 

I think it will be generally agreed that Mr. Ross has usefully laid down the 
broad lines on which Light Railways must be constructed, and in view of the 
general interest that has been created in the country on the subject, and the 
fact that the Bill that has been introduced into Parliament has now reached the 
stage of second reading, I think it may be taken for granted that an Act will be 
passed giving very considerable facilities for the construction of light railways. 

But, having got the Act, and having constructed a railway, how is the 
agricultural population to make really economical and expeditious use of it ? 

This, after all, is the most important consideration, and to carry this out, 
not only must the light railways introduce new systems of dealing with the 
traffic, but existing railways must, as regards their country traffic, fall into 
line with the light railways, and in view of this, I am very glad Mr. Ross 
advocates the ordinary 4-foot SJ-inch gauge. 

The main points I wish to suggest are these : — 

(1) That mixed trains of passengers and goods must be allowed. 

(2) That a new form of general goods wagon must be provided, divided into 
movable compartments, some with two compartments for light goods, and 
others ranging up to (say) eight compartments for heavy goods. These might 
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be, to some extent, interchangeable, so that one wagon might have one large 
compartment, and either three or four smaller put on to it as occasion required. 
Thus— 



1 Light goods 
4 Heavy n 



or 





1 



1 Light 

1 Medium 

2 Heavy 



None of these should carry more than 30 cwt. , so that an ordinary 30 cwt. 
crane at any loading bank or shed could lift it out and on to the farmer's cart 
or vice versa. This system would very largely reduce handling, save time, and 
enable a farmer to get much more value out of a man with a lony and a team 
of horses than at present. The railways should, as far as possible, he laid out 
so as to reduce all carting to a distance not exceeding five or six miles ; loading 
banks and sheds should be made at frequent intervals, and not too close to 
village public houses ! By adopting these measures a man and his team might 
always do his journey out and back easily before noon, and be able to spend 
the remainder of the day on the farm, instead of taking the whole day, as is 
now so frequently the case. 

(3) Railway companies, light or heavy, should be empowered to become 
traders, as far as the collection and distribution of goods is concerned, in rural 
districts. They could then add slightly to their capital for the purpose of 
providing suitable depdts — and with their staff only slightly increased they 
could deal with their customers on the clearing-house system, by exchange of 
goods, only receiving or paying cash on the balance. 

Mr. Ross, in reply, said — Mr. Wilcox has drawn attention to a very 
important matter. The manner in which the suggested Light Railways 
will be used must have an important bearing on the result, and much 
must depend on the localities themselves. 

It is said — with what degree of truth I cannot say of my own 
knowledge — that there is no class of Her Majesty's subjects who 
adhere more tenaciously to hereditary custom than farmers. However 
this may be, there is little doubt that co-operation in the way of 
collecting and distributing goods would go a long way towards 
simplifying matters, by providing full loads and avoiding what railway 
companies so much dislike, piling up train mileage run with partially 
loaded vehicles. 



To avoid fine, this book should be returned on 
or before the date last stamped below 



OCT 19 1^187 



